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Biographical Memoirs and as much again a year later. In 1922 he died leaving a further consider able sum to the University for buildings and endowment. In the same year, together with the architect, George Oatley, Tyndall visited the United States to see laboratory buildings and make plans for the department which, thanks to Wills's munificence, he planned to erect in the Royal Fort estate of the University. This building, the H. H. Wills Physical Laboratory, was opened by Lord Rutherford in 1927. The staff then was twelve, including J. E. Lennard-Jones, H. W. B. Skinner and W. Sucksmith. There was ample space in the building, a large room for everyone. For undergraduates too there was plenty of room; there were never before the Second World W ar more than six students in the final honours year, sometimes only two.
Tyndall's ambition was to build a research school, and money for posts and equipment was a problem. He approached the Rockefeller Foundation, and this Foundation made the university a grant of £50 000 for endowment, provided that the university could provide £25 000 to endow a second chair. Tyndall was thanked by the university for his action and the successful issue of the negotiations. The additional sum of £25 000 was provided by a generous gift by IVIr Afelville Wills, and the chair thus endowed was held successively by the two authors of this memoir.
Those who worked in the laboratories in the thirties will remember the spacious conditions, the good equipment and the very easy and relaxed atmosphere which, although perhaps a little anarchic to a modern eye, seems to have stimulated originality and hard work. A few reminiscences may serve to convey something of the tone of the laboratory in those days.
There were at the time several unoccupied rooms including one called 'the Chapel', large with lofty Gothic windows. In the early days this was used only for the annual Christmas party; but later, 1937, the CockcroftWalton high-tension generator, with which the early Bristol experiments on recording tracks in photographic emulsions were made, was erected in it. The annual parties in the Chapel were enlivened by demonstrations con structed in the spirit of the drawings of Heath Robinson, and the contribu tions by the late G. E. Fertel were particularly remarkable. Two examples come to mind. One which Fertel called an electro-hydraulic-pneumatic organ, gave a very creditable rendering of 'God rest ye merry gentlemen' when you turned on a tap. The tap filled the buckets of a water-wheel which carried pins on its broad circumference; and as the wheel rotated these acted in turn on the stops of a flute which was sounded by the air stream from an electric hair drier, also switched on by the motion of the water wheel. The fascination came from the crudity and incongruousness of the devices brought into play, and the very creditable performance achieved. On another occasion Fertel produced a cigarette-lighter which was operated by a weight of 200 lb. whose descent drove a small dynamo which made a nicrome coil to glow. The combination of ingenuity, wit and good humour of these occasions was greatly to Tyndall's taste, and he was particularly delighted when a member of the staff conducted his lady to the lift in order that, in descending and ascending, he might have the pleasure of dancing in three dimensions.
A remarkable figure in those times was the porteress, Mrs Greed. She was the widow of a servant of the University who had previously been employed by the family from whom had been purchased the Royal Fort estate, on which the laboratory stands. In addition to her other duties in the laboratory, Mrs Greed provided tea for the academic staff, at 4.30 p.m., for 2d per head. For this sum she provided unlimited numbers of cups of tea, delicious brown, white and currant bread and butter, with jam, scones and cakes. Even in those days, it was something of a mystery how she managed to make both ends meet; and it was only after some years that Tyndall discovered that she was in fact making up the deficit from her own pocket. At her death she left £1000 to establish a fund, so that assistance could be given to members of the laboratory staff who were in need.
Tyndall was a man who lived for the achievements of his colleagues in the department. Nothing gave him greater pleasure than when they achieved a good piece of research, or any outside recognition. Everyone knew this and it coloured the whole place. Anything less like the tyrannical professor of contemporary legend it would be difficult to imagine. Frequently the whole staff joined him in a Sunday walk over the Somerset hills; and if there were any departmental problems, that was how they were resolved. By the late twenties he had begun to attract a lively group of young physicists which included E. T. S. Appleyard, L. C. Jackson, G. Herzberg, H. W. B. Skinner, and Max Delbruck. Delbruck was among the first German students to work in England after the First World War, and he contributed to the thought of the laboratory something of the flavour of European theoretical physics, a tendency which was later reinforced by the arrival of G. Herzberg and W. Heitler, and, for a short period, of Hans Bethe.
The discussions and work of this lively group often continued in the laboratory into the early hours of the morning. It was the epoch when vacuum apparatus was made of soda-glass, and the experimenter often made his own. One of us remembers in particular Skinner's early experiments on soft X-rays, in which he tried to measure the radiation from a single-crystal of beryllium bombarded by electrons. This involved constructing an elaborate vacuum vessel in soda-glass-rather like a ship in a bottle-with many side tubes. It was deeply impressive when at 2 a.m. after all the others had failed, Skinner's twelfth tube shattered as he was attempting to insert an extra side-tube, and he immediately started on the next one. These late hours had the consequence that members tended to arrive at the laboratory very late the next day, and it was characteristic of Tyndall that he took a lenient view and did not intervene. He recognized that much hard work was being done and he was anxious to encourage independence and originality of thought. A considerable body of physicists had much to thank him for because of his consideration and discretion. After the war there was of course a sudden and large expansion in the number of students and of staff but he preserved remarkably the intimate, friendly atmosphere of a small depart ment in which everyone knew and took pride in each other's achievements. Among those who worked with Tyndall before and after the war, apart from those mentioned above, are C. R. Burch Tyndall was so wrapped up in their achievements that he was too modest about his own personal research, but his work was of considerable distinction. His principal contributions to physics were in the field of the discharge of electricity in gases. As a young man, working in a small laboratory, he had followed with earnest attention the early experiments on radioactivity, and he used to describe with what excitement in the early 1900's he used to await the next issue of the Philosophical Magazine in which, at that time, Rutherford and his colleagues published much of their work. The study of the ionization produced by radium and its products raised the question of the nature of the ions, and methods for determining the mobility of ions pro duced in different gases by radioactive substances were developed by Rutherford, Langevin, Zeleny and others. In Bristol, Chattock had made extensive studies of the 'electric wind', the small pressure difference estab lished in a gas as a result of point-discharge. Tyndall took part in some of these experiments; he was led to make independent studies of the nature of the ions, and developed a number of independent methods.
By the early 1920s, measurements of the mobilities of the positive ions had been made in many laboratories, but the results were very discordant. Tyndall realized that this was associated with the presence of traces of impurities in the gas which attached themselves to the original ions, or which led to a change in the constitution of the ions through charge-exchange.
The early experimenters used apparatus, commonly made vacuum-tight with wax seals, which it was not possible to de-gas, so that even the purest gases introduced were rapidly contaminated by vapours. The nature of the ions in a particular gas therefore varied from one experiment to another, and the values of the mobility were widely discordant. Tyndall and his colleagues developed a number of ingenious new ways of measuring the mobility, the most successful being the 'four-gauze' method in which two pairs of parallelmesh electrodes, with an alternating field between each pair, served as shutters to allow pulses of ions to pass through. The method was analogous to Fizeau's method for determining the velocity of light and allowed the time of passage of the ions through a known distance under the action of a constant electric field to be accurately determined. Each group of ions pro duced a peak in a current-frequency distribution, and groups of different mobility could be resolved separately.
The great advantage of the four-gauze method was that it was well adapted to employ the new techniques which became available in the middle 1920s. By constructing glass apparatus with metal seals which could be degassed under high-vacuum, the contamination of the gas was greatly decreased; and the use of valve-generators for the alternating potentials improved the flexibility and the precision of the method. With these innova tions, Tyndall and a number of young colleagues measured the mobilities of a wide range of ions in a number of very pure gases, and established many of the values still accepted today.
Particularly interesting results were obtained in work on the alkali ions in nitrogen. The ions were emitted from hot Kunsman sources which also act as catalysts for the production of ammonia. When traces of hydrogen were admitted to pure nitrogen, very low concentrations of ammonia were pro duced in the gas, and some of the molecules attached themselves to the original sodium ions from the source. It was found possible to observe the attachment of one, two and even more molecules of ammonia to the ions through the resulting change of mobility. A general account of the work on mobility is included in his monograph on the subject published by the Cambridge University Press. He always emphasized his indebtedness to the marked experimental skill of the laboratory's glass blower, J. H. Burrow.
There were other sidelines on which he worked, for instance, forms of hygrometer for special purposes, including one which Professor Chattock used for measuring the humidity of the air under a broody hen. Also during a period between the wars, as chairman of the physics committee at the Porton Chemical Defence Station, he was associated with M. G. Bennett in some problems of visibility in the atmosphere.
He was an admirably clear lecturer to audiences of every kind, and knew how to mix the flavour of entertainment with the dish of instruction! His Christmas lectures to children at the Royal Institution were outstanding in that famous series. Member and sometime Chairman of a Ministry of Education committee on the award of state bursaries and scholarships. He was a member of one of the small commissions under Lord Cooper which reported on the University of St Andrews. In Bristol from 1948 he was a Member and for part of the time Vice-Chairman of the Management Committee of the Southmead Hospital Group. In fact, from the date of his retirement and indeed before he gave most generously of his time and ability to medical education and the National Health Service. From the date of his retirement until the day of his death he was an editor of the Philosophical , and indeed a most active one, most of the papers accepted or rejected passing through his hands.
His interest in the progress of the Laboratory and of the people in it continued throughout his retirement, and it was characteristic of his life and work that on the day of his death he wrote to a recently appointed member of the staff who was to give a colloquium on the following Monday. He said he thought he would not be well enough to attend, but that his absence did not indicate any lack of interest in the subject; and he asked that nothing should be said to other colleagues as it might cause them undue concern.
In his early days he played hockey and gained a number of county caps; he was also an active tennis player. He was keenly interested in music and in drama.
Tyndall will be remembered particularly for two things. He presided over part of that phenomenal growth of English physics in the 1930s, when it burst out of its traditional homes at Cambridge and Manchester and flourished all over the country. The generosity of Henry Herbert Wills gave him his opportunity and he knew how to take it. If the H. H. Wills Physical Laboratory has achieved anything in the post-war period, all those who worked there know how much they owe, both to that generosity and to Tyndall's wisdom, kindness and uncompromising standards.
He also worked during his whole life for what has become one of our greatest universities. In his department he believed that no effort was too great, no time should ever be grudged in finding out what everyone thought and in seeing that everyone was heard. If Bristol's growth from small begin nings has been happy, and if the University has been relatively free from the strains and frustrations which are occasionally expressed elsewhere, it may be that Tyndall's example has had much to do with it. In that University he had occupied every position in department, faculty, senate and council from undergraduate, assistant lecturer to head of a department and Acting Vice-Chancellor.
No memoir would be complete without a reference to his happy family life, and to the mutual devotion of Tyndall and his charming and talented wife. This irradiated the informal and continuous hospitality with which their many friends were received and was the essential and fortunate founda tion of his life.
He died suddenly at his home on 29 October 1961, his wife Lilly Tyndall, his son and two daughters surviving him. 
